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TN THE UNITED STATES PATENT & TRADEMARK OFFTCF, 
IN RE APPLICATION OF : 

HIROYASU SANO ET AL. : ATTN: APPLICATION DIVISION 

SERIAL NO: NEW U.S. PCT APPLICATION : 
(Based on PCT/JPO 1/06344) 

FILED: HEREWITH : 

FOR: MULTI-CARRIER CDMA 

COMMUNICATION APPARATUS, 
MULTI-CARRIER CDMA 
TRANSMITTER AND 
MULTI-CARRIER CDMA 
RECEIVER 

PRELIMINARY AMENDMENT 

ASSISTANT COMMISSIONER FOR PATENTS 
WASHINGTON, D.C. 20231 

SIR: 

Prior to a first examination on the merits, please amend the above-identified 
application as follows: 

IN T HE C LAIMS 
Please cancel Claims 1-27 without prejudice. 
Please add new Claims 28-64 as follows: 

28. (New) A multi-carrier CDMA communication apparatus comprising a 
transmitter and a receiver configured to perform transfer of data, using a multi-carrier CDMA 
method, 

said transmitter including: 
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signal modulation units for a number of sub-carrier groups, configured to perform 
frequency spreading for each sub-carrier signal of each channel constituting a sub-carrier 
group, based on a predetermined condition; and 

time spreading units for the number of sub-carrier groups, configured to multiplex all 
signals after modulation processing and the frequency spreading for each sub-carrier signal, 
and perform time spreading with respect to the multiplexed signals for each sub-carrier 
signal, and 

said receiver including: 

time despreading units for the number of sub-carrier groups, configured to perform 
time despreading for each sub-carrier signal; and 

signal demodulation units for the number of sub-carrier groups, configured to perform 
frequency despreading for each sub-carrier signal after the time despreading. 

29. (New) The multi-carrier CDMA communication apparatus according to claim 
28, said signal modulation unit comprising: 

a frame creation unit configured to create data frames comprising a known sequence, 
frame information, and data, for each sub-carrier group based on said predetermined 
condition; 

a copy unit configured to generate data frames by the number of sub-carriers, by 
copying the data frame; 

an information modulation unit configured to perform modulation processing with 
respect to each data frame; 

a frequency spreading unit configured to perform frequency spreading with respect to 
each sub-carrier signal after modulation, based on said predetermined condition; and 
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a power control unit configured to perform transmission power control with respect to 
each sub-carrier signal after the frequency spreading. 

30. (New) The multi-carrier CDMA communication apparatus according to claim 
28, each signal demodulation unit comprising: 

a frequency despreading unit configured to perform frequency despreading for each 
sub-carrier signal; 

a synchronization detector configured to perform transmission line estimation for 
each sub-carrier signal after frequency inverse conversion, based on a known sequence added 
to a data frame, to calculate an absolute value and a complex conjugate of transmission line 
estimation results, to normalize the complex conjugate by the absolute value, to weight the 
sub-carrier signal by the normalization result, and to output the absolute value and the sub- 
carrier signal after weighting as an output; 

a combining unit configured to generate a signal for the sub-carrier group by adding 
all the sub-carrier signals after weighting, and to combine an absolute value for the sub- 
carrier group by adding all the absolute values; and 

a path combining unit configured to multiply the sub-carrier group signal 
corresponding to each path by the absolute value of the respectively corresponding sub- 
carrier group, to thereby generate a sub-carrier group signal after path combining, by adding 
all the multiplication results. 

3 1 . (New) The multi-carrier CDMA communication apparatus according to claim 
28, said signal demodulation unit comprising: 

a frequency despreading unit configured to perform frequency despreading in a unit 
of the sub-carrier signal; 
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a synchronization detector configured to perform transmission line estimation for 
each sub-carrier signal after frequency inverse conversion, based on a known sequence added 
to a data frame, to calculate a complex conjugate of transmission line estimation results, to 
weight the sub-carrier signal by said complex conjugate, and to output the sub-carrier signal 
after weighting as an output; 

a combining unit configured to generate a signal for the sub-carrier group by adding 
all the sub-carrier signals after weighting; and 

a path combining unit configured to add all the sub-carrier group signals 
corresponding to each path, to thereby generate a sub-carrier group signal after path 
combining. 

32. (New) The multi-carrier CDMA communication apparatus according to claim 
28, said signal demodulation unit comprising: 

a frequency despreading unit configured to perform frequency despreading in a unit 
of the sub-carrier signal; 

a synchronization detector configured to perform transmission line estimation for 
each sub-carrier signal after frequency inverse conversion, based on a known sequence added 
to a data frame, to calculate an absolute value and a complex conjugate of transmission line 
estimation results, to normalize the complex conjugate by absolute value, to weight the sub- 
carrier signal by the normalization result, to estimate an interference power for each sub- 
carrier signal after the frequency inverse conversion based on the known sequence, and to 
divide the sub-carrier signal after weighting by the interference power; 

a combining unit configured to generate a signal for the sub-carrier group by adding 
all the sub-carrier signals after the synchronization detection, and to generate an absolute 
value for the sub-carrier group by adding all the absolute values; and 



-4- 



:t O ?0 S *y ;i O y » ft i is Ef fe U £ 



a path combining unit configured to multiply the sub-carrier group signal 
corresponding to each path by the absolute value of the respectively corresponding sub- 
carrier group, to thereby generate a sub-carrier group signal after path combining, by adding 
all the multiplication results. 

33. (New) The multi-carrier CDMA communication apparatus according to claim 
28, said signal demodulation unit comprising: 

a frequency despreading unit configured to perform frequency despreading in a unit 
of the sub-carrier signal; 

a synchronization detector configured to perform transmission line estimation for 
each sub-carrier signal after frequency inverse conversion, based on a known sequence added 
to a data frame, to calculate a complex conjugate of transmission line estimation results, to 
weight the sub-carrier signal by the complex conjugate, to estimate an interference power for 
each sub-carrier signal after the frequency inverse conversion based on the known sequence, 
and to divide the sub-carrier signal after weighting by the interference power; 

a combining unit configured to generate a signal for the sub-carrier group by adding 
all the sub-carrier signals after the synchronization detection; and 

a path combining unit configured to add all the sub-carrier group signals 
corresponding to each path, to thereby generate a sub-carrier group signal after path 
combining. 

34. (New) A multi-carrier CDMA communication apparatus comprising a 
transmitter and a receiver configured to perform transfer of data, using a multi-carrier CDMA 
method, 

said transmitter including: 
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a setting unit configured to set a code rate of error correction, a number of sub-carrier 
groups, a frequency spreading rate, a number of code multiplexes of frequency spreading 
code, a frequency spreading code, a time spreading rate, a number of code multiplexes of 
time spreading code, and a time spreading code; 

signal modulation units for the number of sub-carrier groups configured to perform 
frequency spreading for each sub-carrier signal of each channel constituting a sub-carrier 
group, based on the set conditions; and 

time spreading units for the number of sub-carrier groups, configured to multiplex all 
the signals after the modulation processing and the frequency spreading for each sub-carrier 
signal, and perform time spreading with respect to the multiplexed signals for each sub- 
carrier signal; and 

said receiver including: 

time despreading units for the number of sub-carrier groups, configured to perform 
time despreading for each sub-carrier signal; and 

signal demodulation units for the number of sub-carrier groups, configured to perform 
frequency despreading for each sub-carrier signal after the time despreading. 

35. (New) The multi-carrier CDMA communication apparatus according to claim 
34, said signal modulation unit comprising: 

a frame creation unit configured to create data frames including a known sequence, 
frame information, and data, for each sub-carrier group based on said set conditions; 

a copy unit configured to generate data frames by the number of sub-carriers, by 
copying the data frame; 

an information modulation unit configured to perform modulation processing with 
respect to each data frame; 
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a frequency spreading unit configured to perform frequency spreading with respect to 
each sub-carrier signal after modulation, based on said set conditions; and 

a power control unit configured to perform transmission power control with respect to 
each sub-carrier signal after the frequency spreading. 

36. (New) The multi-carrier CDMA communication apparatus according to claim 
34, wherein said setting unit sets the code rate of error correction, based on an input signal 
power to interference power ratio transmitted from said receiver; and 

when there is no frequency spreading code to be allocated, at a time of setting the 
frequency spreading code and the time spreading code, said setting unit ensures an 
allocatable frequency spreading code by reducing the frequency spreading rate. 

37. (New) The multi-carrier CDMA communication apparatus according to claim 
34, wherein said setting unit sets the code rate of error correction, based on an input signal 
power to interference power ratio transmitted from said receiver; and 

when there is no frequency spreading code to be allocated, at a time of setting the 
frequency spreading code, said setting unit ensures an allocatable frequency spreading code 
by reducing the frequency spreading rate, and 

when the code rate cannot be set even when there is no frequency spreading code to 
be allocated, said setting unit ensures an allocatable frequency spreading code, by ensuring a 
plurality of frequency spreading codes in the same sub-carrier group. 

38. (New) The multi-carrier CDMA communication apparatus according to claim 
37, wherein said setting unit allocates the frequency spreading code, by leaving a 
predetermined frequency interval, while keeping orthogonality and hierarchical relationship 
between frequency spreading codes. 
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39. (New) The multi-carrier CDMA communication apparatus according to claim 
34, said signal demodulation unit comprising: 

a frequency despreading unit configured to perform frequency despreading for each 
sub-carrier signal; 

a synchronization detector configured to perform transmission line estimation for 
each sub-carrier signal after frequency inverse conversion, based on a known sequence added 
to a data frame, to calculate an absolute value and a complex conjugate of transmission line 
estimation results, to normalize the complex conjugate by absolute value, to weight the sub- 
carrier signal by the normalization result, and to output the absolute value and the sub-carrier 
signal after weighting as an output; 

a combining unit configured to generate a signal for the sub-carrier group by adding 
all the sub-carrier signals after weighting, and to combine an absolute value for the sub- 
carrier group by adding all the absolute values; and 

a path combining unit configured to multiply the sub-carrier group signal 
corresponding to each path by the absolute value of the respectively corresponding sub- 
carrier group, to thereby generate a sub-carrier group signal after path combining, by adding 
all the multiplication results. 

40. (New) The multi-carrier CDMA communication apparatus according to claim 
34, said signal demodulation unit comprising: 

a frequency despreading unit configured to perform frequency despreading in a unit 
of the sub-carrier signal; 

a synchronization detector configured to perform transmission line estimation for 
each sub-carrier signal after frequency inverse conversion, based on a known sequence added 
to a data frame, to calculate a complex conjugate of transmission line estimation results, to 



-8- 



JLOCif ;B: *J :o O 7* O Jf 5: to O •£!: 

weight the sub-carrier signal by said complex conjugate, and to output the sub-carrier signal 
after weighting as an output; 

a combining unit configured to generate a signal for the sub-carrier group by adding 
all the sub-carrier signals after weighting; and 

a path combining unit configured to add all the sub-carrier group signals 
corresponding to each path, to thereby generate a sub-carrier group signal after path 
combining. 

41. (New) The multi-carrier CDMA communication apparatus according to claim 
34, said signal demodulation unit comprising: 

a frequency despreading unit configured to perform frequency despreading in a unit 
of the sub-carrier signal; 

a synchronization detector configured to perform transmission line estimation for 
each sub-carrier signal after frequency inverse conversion, based on a known sequence added 
to a data frame, to calculate an absolute value and a complex conjugate of transmission line 
estimation results, to normalize the complex conjugate by the absolute value, to weight the 
sub-carrier signal by the normalization result, to estimate an interference power for each sub- 
carrier signal after the frequency inverse conversion based on the known sequence, and to 
divide the sub-carrier signal after weighting by the interference power; 

a combining unit configured to generate a signal for the sub-carrier group by adding 
all the sub-carrier signals after the synchronization detection, and to generate an absolute 
value for the sub-carrier group by adding all the absolute values; and 

a path combining unit configured to multiply the sub-carrier group signal 
corresponding to each path by the absolute value of the respectively corresponding sub- 
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carrier group, to thereby generate a sub-carrier group signal after path combining, by adding 
all the multiplication results. 

42. (New) The multi-carrier CDMA communication apparatus according to claim 
34, said signal demodulation unit comprising: 

a frequency despreading unit configured to perform frequency despreading in a unit 
of the sub-carrier signal; 

a synchronization detector configured to perform transmission line estimation for 
each sub-carrier signal after frequency inverse conversion, based on a known sequence added 
to a data frame, to calculate a complex conjugate of the transmission line estimation results, 
to weight the sub-carrier signal by the complex conjugate, to estimate an interference power 
for each sub-carrier signal after the frequency inverse conversion based on the known 
sequence, and to divide the sub-carrier signal after weighting by the interference power; 

a combining unit configured to generate a signal for the sub-carrier group by adding 
all the sub-carrier signals after the synchronization detection; and 

a path combining unit configured to add all the sub-carrier group signals 
corresponding to each path, to thereby generate a sub-carrier group signal after path 
combining. 

43. (New) A multi-carrier CDMA communication apparatus comprising a 
transmitter and a receiver configured to perform transfer of data, using a multi-carrier CDMA 
method, 

said transmitter having signal modulation units for a number of sub-carrier groups, 
configured to perform frequency spreading and time spreading for each sub-carrier signal of 
each channel constituting a sub-carrier group, based on a predetermined condition; and 
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said receiver having signal demodulation units for the number of sub-carrier groups, 
configured to perform time despreading and frequency despreading for each sub-carrier 
signal. 

44. (New) The multi-carrier CDMA communication apparatus according to claim 
43, said signal modulation unit comprising: 

a frame creation unit configured to create data frames comprising a known sequence, 
frame information, and data, for each sub-carrier group based on said predetermined 
condition; 

a copy unit configured to generate data frames by the number of sub-carriers, by 
copying a data frame; 

an information modulation unit configured to perform modulation processing with 
respect to each data frame; 

a frequency spreading unit configured to perform frequency spreading with respect to 
each sub-carrier signal after modulation, based on said predetermined condition; 

a power control unit configured to perform transmission power control with respect to 
each sub-carrier signal after the frequency spreading; and 

a time spreading unit configured to perform time spreading with respect to each sub- 
carrier signal after the frequency spreading. 

45. (New) The multi-carrier CDMA communication apparatus according to claim 
43, said signal demodulation unit comprising: 

a time despreading unit configured to perform time despreading in a unit of the sub- 
carrier signal; 

a frequency despreading unit configured to perform frequency despreading in the unit 
of the sub-carrier signal; 
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a synchronization detector configured to perform transmission line estimation for 
each sub-carrier signal after frequency inverse conversion, based on a known sequence added 
to a data frame, to calculate an absolute value and a complex conjugate of transmission line 
estimation results, to normalize the complex conjugate by the absolute value, to weight the 
sub-carrier signal by the normalization result, and to output the absolute value and the sub- 
carrier signal after weighting as an output; 

a combining unit configured to generate a signal for the sub-carrier group by adding 
all the sub-carrier signals after weighting, and to combine an absolute value for the sub- 
carrier group by adding all the absolute values; and 

a path combining unit configured to multiply the sub-carrier group signal 
corresponding to each path by the absolute value of the respectively corresponding sub- 
carrier group, to thereby generate a sub-carrier group signal after path combining, by adding 
all the multiplication results. 

46. (New) The multi-carrier CDMA communication apparatus according to claim 
43, said signal demodulation unit comprising: 

a time despreading unit configured to perform time despreading in a unit of the sub- 
carrier signal; 

a frequency despreading unit configured to perform frequency despreading in the unit 
of the sub-carrier signal; 

a synchronization detector configured to perform transmission line estimation for 
each sub-carrier signal after frequency inverse conversion, based on a known sequence added 
to a data frame, to calculate a complex conjugate of transmission line estimation results, to 
weight the sub-carrier signal by the complex conjugate, and to output the sub-carrier signal 
after weighting as an output; 
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a combining unit configured to generate a signal for the sub-carrier group by adding 
all the sub-carrier signals after weighting; and 

a path combining unit configured to add all the sub-carrier group signals 
corresponding to each path, to thereby generate a sub-carrier group signal after path 
combining. 

47. (New) The multi-carrier CDMA communication apparatus according to claim 
43, said signal demodulation unit comprising: 

a time despreading unit configured to perform time despreading in a unit of the sub- 
carrier signal; 

a frequency despreading unit configured to perform frequency despreading in a unit 
of the sub-carrier signal; 

a synchronization detector configured to perform line estimation for each sub-carrier 
signal after frequency inverse conversion, based on a known sequence added to a data frame, 
to calculate an absolute value and a complex conjugate of transmission line estimation 
results, to normalize the complex conjugate by the absolute value, to weight the sub-carrier 
signal by the normalization result, to estimate an interference power for each sub-carrier 
signal after the frequency inverse conversion based on the known sequence, and to divide the 
sub-carrier signal after weighting by the interference power; 

a combining unit configured to generate a signal for the sub-carrier group by adding 
all the sub-carrier signals after the synchronization detection, and to generate an absolute 
value for the sub-carrier group by adding all the absolute values; and 

a path combining unit configured to multiply the sub-carrier group signal 
corresponding to each path by the absolute value of the respectively corresponding sub- 
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carrier group, to thereby generate a sub-carrier group signal after path combining, by adding 
all the multiplication results. 

48. (New) The multi-carrier CDMA communication apparatus according to claim 
43, said signal demodulation unit comprising: 

a time despreading unit configured to perform time despreading in a unit of the sub- 
carrier signal; 

a frequency despreading unit configured to perform frequency despreading in the unit 
of the sub-carrier signal; 

a synchronization detector configured to perform transmission line estimation for 
each sub-carrier signal after the frequency inverse conversion, based on a known sequence 
added to a data frame, to calculate a complex conjugate of the transmission line estimation 
results, to weight the sub-carrier signal by the complex conjugate, to estimate an interference 
power for each sub-carrier signal after the frequency inverse conversion based on the known 
sequence, and to divide the sub-carrier signal after weighting by the interference power; 

a combining unit configured to generate a signal for the sub-carrier group by adding 
all the sub-carrier signals after the synchronization detection; and 

a path combining unit configured to add all the sub-carrier group signals 
corresponding to each path, to thereby generate a sub-carrier group signal after path 
combining. 

49. (New) A multi-carrier CDMA communication apparatus comprising a 
transmitter and a receiver configured to perform transfer of data, using a multi-carrier CDMA 
method, 

said transmitter including: 
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a setting unit configured to set conditions of a code rate of error correction, a number 
of sub-carrier groups, a frequency spreading rate, a number of code multiplexes of frequency 
spreading code, a frequency spreading code, a time spreading rate, a number of code 
multiplexes of time spreading code, and a time spreading code; 

signal modulation units for the number of sub-carrier groups configured to perform 
frequency spreading and time spreading for each sub-carrier signal of each channel 
constituting a sub-carrier group, based on the set conditions; and 

said receiver having signal demodulation units for the number of sub-carrier groups, 
configured to perform time despreading and frequency despreading for each sub-carrier 
signal. 

50. (New) The multi-carrier CDMA communication apparatus according to claim 
49, said signal modulation unit comprising: 

a frame creation unit configured to create data frames including a known sequence, 
frame information, and data, for each sub-carrier group based on said set conditions; 

a copy unit configured to generate data frames by the number of sub-carriers, by 
copying a data frame; 

an information modulation unit configured to perform modulation processing with 
respect to each data frame; 

a frequency spreading unit configured to perform frequency spreading with respect to 
each sub-carrier signal after modulation, based on said set conditions; 

a power control unit configured to perform transmission power control with respect to 
each sub-carrier signal after the frequency spreading; and 

a time spreading unit configured to perform time spreading with respect to each sub- 
carrier signal after the frequency spreading. 
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51. (New) The multi-carrier CDMA communication apparatus according to claim 
49, wherein said setting unit sets the code rate of error correction, based on an input signal 
power to interference power ratio transmitted from said receiver, and 

when there is no frequency spreading code nor time spreading code to be allocated, at 
a time of setting the frequency spreading code and the time spreading code, said setting unit 
ensures an allocatable frequency spreading code by reducing the frequency spreading rate. 

52. (New) The multi-carrier CDMA communication apparatus according to claim 
49, wherein said setting unit sets the code rate of error correction, based on an input signal 
power to interference power ratio transmitted from said receiver, and 

when there is no frequency spreading code nor time spreading code to be allocated, at 
the time of setting the frequency spreading code and the time spreading code, said setting 
unit ensures an allocatable frequency spreading code by reducing the frequency spreading 
rate, and 

even when there is still no frequency spreading code nor time spreading code to be 
allocated, said setting unit ensures an allocatable frequency spreading code, by ensuring a 
plurality of frequency spreading codes in the same sub-carrier group. 

53. (New) The multi-carrier CDMA communication apparatus according to claim 
49, wherein said setting unit sets the code rate of error correction, based on an input signal 
power to interference power ratio transmitted from said receiver, and 

when there is no frequency spreading code nor time spreading code to be allocated, at 
the time of setting the frequency spreading code and the time spreading code, said setting 
unit ensures an allocatable frequency spreading code by reducing the frequency spreading 
rate; 
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even when there is no frequency spreading code nor time spreading code to be 
allocated, said setting unit ensures allocatable frequency spreading code, by ensuring a 
plurality of frequency spreading codes in the same sub-carrier group; and 

even when there is no frequency spreading code nor time spreading code to be 
allocated, said setting unit ensures allocatable frequency spreading code and time spreading 
code, by ensuring a plurality of frequency spreading codes in the same sub-carrier group, and 
increasing the number of multiplexes of the time spreading code. 

54. (New) The multi-carrier CDMA communication apparatus according to claim 
49, wherein said setting unit sets the code rate of error correction, based on an input signal 
power to interference power ratio transmitted from said receiver, and 

when there is no frequency spreading code nor time spreading code to be allocated, at 
the time of setting the frequency spreading code and the time spreading code, said setting 
unit ensures an allocatable frequency spreading code by reducing the frequency spreading 
rate; 

even when there is still no frequency spreading code nor time spreading code to be 
allocated, said setting unit ensures allocatable frequency spreading code, by ensuring a 
plurality of frequency spreading codes in the same sub-carrier group; and 

even when there is still no frequency spreading code nor time spreading code to be 
allocated, said setting unit ensures allocatable frequency spreading code and time spreading 
code, by ensuring a plurality of frequency spreading codes in the same sub-carrier group, and 
decreasing the time spreading rate. 

55. (New) The multi-carrier CDMA communication apparatus according to claim 
49, said signal demodulation unit comprising: 
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a time despreading unit configured to perform time despreading in a unit of the sub- 
carrier signal; 

a frequency despreading unit configured to perform frequency despreading in the unit 
of the sub-carrier signal; 

a synchronization detector configured to perform transmission line estimation for 
each sub-carrier signal after frequency inverse conversion, based on a known sequence added 
to a data frame, to calculate an absolute value and a complex conjugate of transmission line 
estimation results, to normalize the complex conjugate by the absolute value, to weight the 
sub-carrier signal by the normalization result, and to output the absolute value and the sub- 
carrier signal after weighting as an output; 

a combining unit configured to generate a signal for the sub-carrier group by adding 
all the sub-carrier signals after weighting, and to combine an absolute value for the sub- 
carrier group by adding all the absolute values; and 

a path combining unit configured to multiply the sub-carrier group signal 
corresponding to each path by the absolute value of the respectively corresponding sub- 
carrier group, to thereby generate a sub-carrier group signal after path combining, by adding 
all the multiplication results. 

56. (New) The multi-carrier CDMA communication apparatus according to claim 
49, said signal demodulation unit comprising: 

a time despreading unit configured to perform time despreading in a unit of the sub- 
carrier signal; 

a frequency despreading unit configured to perform frequency despreading in the unit 
of the sub-carrier signal; 
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a synchronization detector configured to perform transmission line estimation for 
each sub-carrier signal after frequency inverse conversion, based on a known sequence added 
to a data frame, to calculate a complex conjugate of transmission line estimation results, to 
weight the sub-carrier signal by the complex conjugate, and to output the sub-carrier signal 
after weighting as an output; 

a combining unit configured to generate a signal for the sub-carrier group by adding 
all the sub-carrier signals after weighting; and 

a path combining unit configured to add all the sub-carrier group signals 
corresponding to each path, to thereby generate a sub-carrier group signal after path 
combining. 

57. (New) The multi-carrier CDMA communication apparatus according to claim 
49, said signal demodulation unit comprising: 

a time despreading unit configured to perform time despreading in a unit of the sub- 
carrier signal; 

a frequency despreading unit configured to perform frequency despreading in the unit 
of the sub-carrier signal; 

a synchronization detector configured to perform transmission line estimation for 
each sub-carrier signal after frequency inverse conversion, based on a known sequence added 
to a data frame, to calculate an absolute value and a complex conjugate of transmission line 
estimation results, to normalize the complex conjugate by the absolute value, to weight the 
sub-carrier signal by the normalization result, to estimate an interference power for each sub- 
carrier signal after the frequency inverse conversion based on the known sequence, and to 
divide the sub-carrier signal after weighting by the interference power; 
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a combining unit configured to generate a signal for the sub-carrier group by adding 
all the sub-carrier signals after the synchronization detection, and to generate an absolute 
value for the sub-carrier group by adding all the absolute values; and 

a path combining unit configured to multiply the sub-carrier group signal 
corresponding to each path by the absolute value of the respectively corresponding sub- 
carrier group, to thereby generate a sub-carrier group signal after path combining, by adding 
all the multiplication results. 

58. (New) The multi-carrier CDMA communication apparatus according to claim 
49, said signal demodulation unit comprising: 

a time despreading unit configured to perform time despreading in a unit of the sub- 
carrier signal; 

a frequency despreading unit configured to perform frequency despreading in the unit 
of the sub-carrier signal; 

a synchronization detector configured to perform transmission line estimation for 
each sub-carrier signal after frequency inverse conversion, based on a known sequence added 
to a data frame, to calculate a complex conjugate of transmission line estimation results, to 
weight the sub-carrier signal by the complex conjugate, to estimate an interference power for 
each sub-carrier signal after the frequency inverse conversion based on the known sequence, 
and to divide the sub-carrier signal after weighting by the interference power; 

a combining unit configured to generate a signal for the sub-carrier group by adding 
all the sub-carrier signals after the synchronization detection; and 

a path combining unit configured to add all the sub-carrier group signals 
corresponding to each path, to thereby generate a sub-carrier group signal after path 
combining. 
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59. (New) A multi-carrier CDMA transmitter which transmits data, using the multi- 
carrier CDMA method, said transmitter comprising: 

signal modulation units for the number of sub-carrier groups, configured to perform 
frequency spreading for each sub-carrier signal of each channel constituting a sub-carrier 
group, based on a predetermined condition; and 

time spreading units for the number of sub-carrier groups, configured to multiplex all 
the signals after the modulation processing and the frequency spreading for each sub-carrier 
signal, and perform time spreading with respect to the multiplexed signals for each sub- 
carrier signal. 

60. (New) A multi-carrier CDMA transmitter which transmits data, using the multi- 
carrier CDMA method, said transmitter comprising: 

a setting unit configured to set conditions of a code rate of error correction, a number 
of sub-carrier groups, a frequency spreading rate, a number of code multiplexes of frequency 
spreading code, a frequency spreading code, a time spreading rate, a number of code 
multiplexes of time spreading code, and a time spreading code; 

signal modulation units for the number of sub-carrier groups configured to perform 
frequency spreading for each sub-carrier signal of each channel constituting a sub-carrier 
group, based on the set conditions; and 

time spreading units for the number of sub-carrier groups, configured to multiplex all 
the signals after the modulation processing and the frequency spreading for each sub-carrier 
signal, and perform time spreading with respect to the multiplexed signals for each sub- 
carrier signal. 

61. (New) A multi-carrier CDMA transmitter which transmits data, using the multi- 
carrier CDMA method, said transmitter comprising: 
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signal modulation units for .the number of sub-carrier groups, configured to perform 
frequency spreading and time spreading for each sub-carrier signal of each channel 
constituting a sub-carrier group, based on a predetermined condition. 

62. (New) A multi-carrier CDMA transmitter which transmits data, using the multi- 
carrier CDMA method, said transmitter comprising: 

a setting unit configured to set conditions of a code rate of error correction, a number 
of sub-carrier groups, a frequency spreading rate, a number of code multiplexes of frequency 
spreading code, a frequency spreading code, a time spreading rate, a number of code 
multiplexes of time spreading code, and a time spreading code; 

signal modulation units for the number of sub-carrier groups configured to perform 
frequency spreading and time spreading for each sub-carrier signal of each channel 
constituting a sub-carrier group, based on the set conditions. 

63. (New) A multi-carrier CDMA receiver which receives data, using multi-carrier 
CDMA method, said receiver comprising: 

time despreading units for the number of sub-carrier groups, configured to perform 
time despreading for each sub-carrier signal; and 

signal demodulation units for the number of sub-carrier groups, configured to perform 
frequency despreading for each sub-carrier signal after the time despreading. 

64. (New) A multi-carrier CDMA receiver which receives data, using the multi- 
carrier CDMA method, said receiver comprising: 

signal demodulation units for the number of sub-carrier groups, configured to perform 
time despreading and frequency despreading for each sub-carrier signal. 
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REMARKS 

Favorable consideration of this application, as presently amended, is respectfully 
requested. 

The present preliminary amendment is submitted to cancel original Claims 1-27 and 
to set forth new Claims 28-64 for examination. New Claims 28-64 are deemed to be self- 
evident from the original disclosure, including original Claims 1-27, and thus are not deemed 
to raise any issues of new matter. 

The present application is believed to be in condition for a full and thorough 
examination on the merits. An early and favorable consideration of the present application is 
hereby respectfully requested. 

Respectfully submitted, 

OBLON, SPIVAK, McCLELLAND, 
MAIER & NEUSTADT, P.C. 




Gregory J. Maier 
Attorney of Record 
Registration No. 25,599 
Surinder Sachar 
Attorney of Record 
Registration No. 34,423 
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IN THE CLAIMS 

-Claims 1-27 (Cancelled). 
Claims 28-64 (Newly Added).- 
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